Interleukin-1-induced granulocytopenia and pulmonary leukostasis in rabbits.
Pulmonary leukostasis is a postulated prerequisite lesion for acute lung injury. Interleukin-1 (IL-1) mediates components of the acute-phase response, stimulates granulocyte metabolism and secretion, and augments endothelial adhesiveness. We studied the effects of murine IL-1 infusion on circulating granulocytes, their sequestration within the pulmonary microvasculature, lung water, and bronchoalveolar lavage fluid (BALF) protein concentration in rabbits at 3 and 24 h after infusion. IL-1 administration induced significant (P less than 0.01) granulocytopenia compared with saline-injected controls and at 3 h induced significant increases in both mean alveolar septal wall granulocytes per high power field (HPF) (P less than 0.001) and mean myeloperoxidase (MPO) activity per gram lung tissue (P less than 0.001). At 24 h, IL-1 induced a marked granulocytosis and again significantly increased both mean alveolar septal wall granulocytes per HPF (P less than 0.001) and lung MPO (P less than 0.01). Increased lung water or BALF protein concentration could not be demonstrated in animals killed at either 3 or 24 h after IL-1 administration. Therefore, IL-1 can induce an early profound granulocytopenia followed by later granulocytosis, as well as sustained pulmonary leukostasis in the absence of detectable pulmonary edema formation or an alveolar-capillary leak.